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OVERVIEW

IMPROVE Visibility Monitoring
NADP Monitoring
Bulk Deposition Monitoring
Lake Chemistry Monitoring
Critical Loads Development

— Lichen Studies

— GYA Studies
Smoke From the Fontenelle Fire




IMPROVE MONITORING

INTERAGENCY MONITORING OF PROTECTED VISUAL ENVIRONMENTS




BRID1 IMPROVE Site Long Term Trends
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21 hour Fine Ammonium Sulfate (ugfm3)
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IMPROVE DISCUSSION

* In general, the three IMPROVE
sites show similar trends, with
some localized events.

« Some of the spikes noted in the
data are not easily explained.

* Need more data and specific
discrete events to conduct plume
modeling and look at a broader
mix of meteorological inputs.

 With installation of BOLA site
delayed to 2009, we might have
missed the peak impacts.



DEPOSITION MONITORING

* BTNF Monitoring

* NADP (National Atmospheric

Deposition Program -
Measures Wet Deposition.)

* Bulk Deposition
(Measures dry and wet
deposition at high elevations)
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Variable
kg/ha

NH,*

NO;

Total N

S0,

Precipitation
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TRENDS FOR
LAKES (1984-2009)

Inlet Outlet Hypo |Inlet Outlet Hypo |Inlet Outlet Hypo Inlet Outlet Hypo |Inlet Outlet Hypo
N2 N2 N2 N2
NH4
NO3
S04

ND=Not Determined




Critical Load Development

Why are high elevation areas in GYA at risk?




Good ecosystem science can be used

to develop a sound basis for pollution
reduction strategies

are established by
scientists by determining cause and
effect (how much deposition causes
change to some part of an
ecosystem)

are godals that can be
established by FLMs, states or other
stakeholders to designate how
much or how fast we want
ecosystem recovery to occur

Critical loads and target loads can be developed for any
pollutant- (usually Nitrogen & Sulfur)



AIR QUALITY IMPACT THRESHOLDS

Pollutant Load Chemical Biological Responses
Variables




Greater Yellowstone Ecosystem: Continuum of Impacts to Ecological Health

with Increasing Nitrogen

N Load
(kg/ ha /yr)

Alpine Plant
Critical Load =
4.0 kg/halyr

Terrestrial Ecosystem
Health (lichen) Critical Load
= 3.0 kg/halyr

Current N deposition in GYE
high elevation areas = 2.5-

3.5 ka/halyr

Aquatic Ecosystem Health
(diatom) Critical Load

= 1.5 kg/halyr (wet dep only). . %
Natural background N ‘fx
deposition : “—
*0.5 kg/hal/yr
Increase in . Effects on aquatic :
: Change in . . ; Forest decline
Changes in water “ | , v
chem?stry sw:(?i((ie)é e macroinvetebrate Zgilngaillcsaﬁoprsomc (acidification
P diversity effects on trees)
Increase in “nitrogen Surface water N Change in alpine Liﬁh‘?l effe(t:_ts Or:]'rfrzsr’
loving” aquatic diatom saturation (NO3 plant diversity otner aquatiCaliies
(chronic acidification)

species at lake outlet)



ONGOING GYA STUDIES FOR
CRITICAL LOAD DEVELOPMENT

 NADP (FS, BLM, NPS)

 Bulk Deposition (FS)

« IMPROVE (FS, NPS, WY DEQ¥)
 Lake Chemistry (FS)

- Diatom Research (NPS, FS)
 Passive Ammonia Studies (NPS)
 Deposition Modeling (NPS, FS)

 Analysis of historical data
(macroinvertebrates) (FS)

+ Lichen Studies (FS, NPS)



LICHEN STUDIES

Oligotrophs (large forage, nesting, habitat spp)

R

WHY LICHENS?
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Epiphytic Lichen Communities, Air Quality, and Climate in
the Northern Rocky Mountains
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NITROGEN

DIN =reduced N + oxidized N
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CONCLUSIONS

1. N concentrations in lichen thalli can be used to
estimate N deposition in the Wind River Range.

2. N deposition in the Boulder drainage is elevated
(BLO > 4.0 kg ha' year™) with clear empirical
evidence of damaged lichen thalli.

3. All other drainages are near background conditions
which implies a local and not a long-distance source
of N pollution.



SMOKE ISSUES FROM THE FONTENELLE FIRE
JUNE-JULY 2012
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SMOKE IS A HEALTH CONCERN

-Under the EPA Regulations, smoke related to natural
wildfires is considered an emergency action which is
typically exempt from conformity requirements.

-Exceedances of National Ambient Air Quality Standards
recorded on monitors related to wildfire smoke are
documented by the State as “Exceptional Events” , and
provided to the EPA for evaluation and concurrence.

-WY-DEQ monitors (in UGRB) measure smoke
conditions and WY Dept. of Health issues warnings
when appropriate.



OVERALL CONCLUSIONS

Visibility - Monitors show no significant differences at this
time, though they do show localized events.

Deposition (NADP, Bulk) - In general show increases in
ammonium, which may contribute to overall increases in N
deposition. Decreases in sulfate.

Long-Term Lakes - Lake Chemistry shows overall increases in
N, with decreased ANC at some lakes. Eutrophication and
decreases in ANC are big concerns.

Lichen Studies - Have shown value in predicting areas of high
N deposition. Identified local hot spots for N deposition, and
have demonstrated a cause-effect relationship.

Other Studies - The FS will continue to support other studies
in the GYA to access and define critical loads as a tool to use
in resource protection and management.

Fire - Fire can be a natural process or, it can be man caused.
The general rule is, extinguish man caused fires, and let
natural fires burn to benefit the natural conditions on the
ground with consideration of safety and infrastructure. While
many fires occur on FS lands, WY-DEQ and the EPA are the
regulators for smoke emissions.







